Introduction
Precipitation and associated salinity stratification affect the sea. surface temperature (SST) through changing mixed-layer depth (e.g., Miller et al. 1976; Li et al. 1998) , and upper ocean thermal structure through forming a barrier layer between the halocline and the thermocline (e.g., Godfrey and Linstroln 1989; Lukas and Linstrom 1991; You 1995; Vialard and Delecluse 1998a,b) . Miller (1976) found precipitation could induce shallower mixed-layers in numerical simulations.
Since the effect of heating/cooling is inversely related to the depth of the mixed layer, shallower mixed layers will undergo larger temi)erature changes than deeper mixed layers with the same thernml forcing. Li et al. (1998) Ou' 1 0 , c):_-+ --_z -_w = O, 
Here A = (2, w), u, and w are zonal, and vertical air wind components; (1991) and Chou and Suarez (1994) for infrared radiation. The cloud microphysics parameterization schemesdeveloped by Krueger et al. (1995) along with other microphysicsschemesare also usedin the model. A detailed description of a 2-D version of the model used in the current stud), ca.::1)efound in Sui et al. (1998a) and Li et al. (1999) .
The embeddedmixed layer-oceancirculation model used in this study was originally developedby Adamec et al. (1981) . The mixed-layer equations are
Ou., al. (1997b) and is similar to Gaspar (1988),
( Ot - 4) . This is attributed to the much deeper mixed layers in CAT and CBT that lead to smaller cooling rates (see Table  3a ). 
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Here, TF and SF are proportional to surface heat flux and fi'esh water flux, respectively.
The angle bracket (<>) is the horizontal mean.
Since the cloud model is imposed by the same forcing, the horizontal-mean surface heat fluxes, and fresh water fluxes as well as the wind stresses (not shown) are very similar in CAT and CBT (Fig. 6a) , and in CA and CB (Figs.  6b, 6c ). When the mixed-layer depth that is less (more) than 30 m, the horizontal-mean mixed layers are deeper (stmllower) in CBT than in CAT (Fig.  6d) . The horizontal-mean mixed layers are deeper in CB than in CA (Fig. 6e ). The correlation coefficients and RMS of mixed-layer temperature, salinity and depth for CB and CBT are shown in Fig. 9 and Fig. 10 , respectively. The correlation coefficients of the nlixed-layer temperature exceed 95 % confidence level (> 0.2), whereas those of the mixed-layer salinity (-0.9-0.9) includes some that do not exceed in CB (dark solid lines in Fig. 9 ). The RMS temperature differences are 0.2-0.4°C, and the RMS salinity differences are 0.2-0.5 PSU in CB (dark solid lines in Fig. 10 (Fig. 4c) , and the horizontal-meanmixed-layer depths in CBT alsobecome 50 m with their RMS of 2 m (Fig. 10c) . This indicates that the mixed-layer depths in CBT are horizontally uniform, and are as deep as they are in CAT. Deep horizontally-unifornl mixed layers causeweak horizontally-uniform cooling rates (The RMS is about 0 in Fig.   12 ). The horizontal-mean cooling rates in both experiments are about (-O.l°Cday -1)).
Therefore, the RMS temperature differencesin CBT becomeabout 0 (Fig. 10a.) ,and the mixed-layer temperature in both experiments are about the same.
To explore the causeof different thermal variations between 1-D and 2-D oc(,ansimulations with salinity effects, CA and CB in 20-21 Decemberare examined. In eveningof 20
and early morning of 21 December, the thermal entrainment is weaker than the thermal forcing (Table 2b ). The mixed-layer depths in CA are about 1-2 m (Fig. 4c) . In CB, the horizontal-mean mixed-layer depths are about 5-13 m and the RMS depth differences are about 10-15m (Fig. 10c) . The large horizontal depth fluctuations result from shallow mixed layersover convectiveareasand deep mixed layers over convection-freeareas (Fig.   8 ). The mixed-layers in CA are shallower than in CB so that the cooling rates in CA are larger than in CB. As a result, mixed-layer temperature becomeslower in CA than in CB.
The effect of fresh water flux on the ocean thermal balancecan be summaried as follows. When the fresh water flux is not included, the surface heat flux and wind stressct( +-termine the mixed-layer depth. Although temperatures increasefaster in shallower mixed layers than in deepermixed layers due to solar heating in the late morning and early af- grid. As a result, there is strong thermal correlation among each grid. Since convective areasare usually surrounded by broad convection-freeareas,horizontal-mean precipitation could occur, but the precipitation may not occur in most of the integration period, causing very low correlation betweenhorizontal-meanand grid value of the fresh water fluxes. Since the rain rates vary significantly, the fresh water flux has much larger spatial fluctuations than the saline entrainment has. As a result, the fresh water flux determineslarge spatial salinity fluctuations, which contributes to large mean salinity differencebetween CB and CA.
When salinity effectsare excluded,horizontal-mean mixed-layer temperatures in cou- and 43 Wm -2, respectively.
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